There is a need in the fields of pollution and environmental analysis for analytical methods e.g. the determination of several metals dissolved in all kinds of water. The field is in full development, which means that the number of papers is very large and that there has not yet crystallised a clear cut opinion on methods and techniques. Something has been done to obtain a better overview of the field; many interlaboratory analysis rounds have been organized regionally or even on an international scale. The result of this effort is not always encouraging as the organisers often cannot predict the stability and homogeneity of their samples. On the other hand, the discrepancy usually is large, even if the same technique of enddetermination is applied. More rigid instructions have to be given and a quality control system has to be set up to obtain good agreement finally (see e.g. ref. 93 ).
The element traces are present in different types of surface water as different species, ranging from purely ionic forms to covalent bound metals. In addition, the elements occur as dissolved or as adsorbed (to floating particles) species. When the particles are very small, they will be sedimented only very slowly. Sometimes, therefore, the adsorbed elements will be regarded as being dissolved. The total amount is the sum of all the species. However, these species may have a different toxicity and, therefore, knowledge of speciation is desirable.
Most of the time it is not possible to make a good speciation. The methods are still in development and there is often no general agreement on the meaning of the results. So for this contribution we focussed on total determination methods.
One should define first of all the aim of the analysis (water as a biotope, water for drinking water supplies...) before starting any determination. water analysis with a high degree of accuracy is required for the development of models predicting the fate of pollutants in a certain environmental compartment.
A complicating factor in the evaluation of the water quality is the fact that there is a change of methods and a general improvement. The consequence is that results of a few years ago can no longer be compared with more recent results. As the development of methods proceeds and as the average laboratory quality improved, the only way to re-evaluate data from the past would he the banking of a whole set of water samples and a reassessment of methods and results with banked samples at regular intervals, (see e.g. ref. 94, 95) .
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In the development or introduction of new methods and techniques, the old question should be considered very thoroughly: do I really measure the compound, which I think I measure? ("Messe ich was ich zu messen glaube?").
Although one is never completely sure, frequent calibrations and intercomparisons are necessary. Reference materials might replace a part of the intercomparison work.
Sampling and sample conservation
The sampling is the first of a whole chain of actions building the entire analysis. Thus the sampling procedure must be given at least the same attention as given to the final measurement. The sampling procedure should be developed in close co-operation with the client, with the analyst and the statistician. Many analyses are carried out already before the final tailor-made sampling procedure is established. As soon as a samp]e is separated from its matrix, its own life literally starts. Biological processes proceed, precipitations occur or precipitates are dissolved due to pH-changes and the formation of complexing agents, new chemical equilibria resulting from the change of redox potential occur and so on. In other words: after a short time the sample no longer resembles the matrix from which it was separated. This problem is usually recognised. Often reagents are added immediately after sampling. These reagents should stop biological activity or dissolve all precipitates, etc.. The difficulty is that addition of these reagents (e.g. chloroform, sulphuric acid) changes the sample just as well. For example, after sulphuric acid addition, one can no longer distinguish between ionic Cd, adsorbed Cd and complex-bound Cd.
Sometimes this is not important (e.g. for the amount of heavy metals shipped by the Rhine from one country to another), but in other cases (e.g. toxicity tests) the way of binding is crucial (e.g. dimethyl-mercury or HgS). The best way so far to avoid this problem is in situ analysis of the sample, which might mean working on board ship. The chance of measurable changes in the sample is low if the analysis starts immediately after the sarTipilng.
Here again, one must say that a tailor-made sample conservation is necessary.
Sample (pre)treatment
Many methods exist for the clean-up and the pre-concentration of aqueous samples. These methods range from destruction to all kinds of extraction, ion exchange and the like. A recent IUPAC report (1) deals extensively with concentration methods. Terms and definitions of this report will be used here.
The destruction of aqueous samples is difficult due to the large dilution of the reagents involved. This dilution causes a loss of efficiency. Therefore, destructions are not so frequently used. On the other hand, most of the frequently applied routine methods demand an efficient matrix removal. The solution is found in the development of extractions, ion exchange methods, co-precipitation methods and the like. Mercury could be regarded as a "pars pro toto" for a group of heavy metals, known to be toxic and monitored already for years. This group may include Pb, Cd, Cu and Zn as well. Not only the toxicity caused a common interest in these metals. They are determined as well because their determination is relatively easy and their chemical behaviour is well known. Chromium is selected in this first investigation because of its toxic nature (4, 10) which is less generally understood and because of the difficulty of the determination. The Cr-content of rivers is less than 50 ng/g; in not heavily polluted seawater this content is about 0.05 ng/g. Table 1 presents a summary of recently developed methods. Not all possible methods are included. The intention is to obtain some idea of frequently used methods. Table 2 summarises Hg-determinations.
A short general discussion of certain methods for Cr should be given first.
The diphenylcarbazide method is still in frequent use. The interferences of Cu, V and Fe can be circumvented. Cu and V react with the analytical reagent; after 40 mm. and 20 mm., respectively, their contribution (negative resp. positive blank) is sufficiently decreased. The interference by Cu often is overcome by standard addition techniques (38) . Depending on the Fe-concentration the metal is complexed (Fluoride) or removed by extraction of the Fe-cupferron-complex into CHC13.
MIBK is a frequently used extraction solvent. Due to its relatively large solubility in water, the extraction procedure is troublesome. An attractive alternative is 3-heptanone, although the efficiency in nebulization (AAS) is less (36) . The extractability of Cr (III) with MIBK is poor. Therefore, a previous oxydation or an extraction procedure at high temperatures is necessary (37) . All the extraction procedures may suffer from low recoveries if used in waters containing a high content of natural complexing agents. Chromium usually complexes and decomplexes slowly, causing these low recoveries even if the particular complex constants suggest no interference. The extractibility of Cr(VI) with APDC,-DDTC or MIBK varies from 50-l00% (70) .
As in other cases, chemiluminescence is sensitive to interferences (4). The wide variability in the water matrix thus demands frequent and careful checks of matrix influences.
Inter-element effects and the oxidation state of the chromium preclude the direct determination with AAS in an air-acetylene flame (6) . Flameless AAS techniques suffer from matrix influences, e.g. Na2HP04 and Na SO4 interfere at levels of 5 g/l and 40 g/l, whereas Fe (III) and Co (II) sould not be present at 100-1000 times the Cr-amount (11).
The reduction waves of Cu interfere in the DPP-determination of Cr with ammonium acetate as a supporting electrolyte. Ethylene diamine shifts the Cu-waves due to the formation of complexes (19) . Another way of overcoming interferences is the application of ASDPP (20) .
In general, many methods are applied for the determination of Cr. In introducing a new method for Cr one should consider whether the Cr is hexavalent or trivalent, whether the possible extraction gives a satisfactory recovery for all Cr-species in the amount of time described and so on. The similarity between the mercury determinations is larger. As the environmental toxicity of mercury has already been understood for a longer time, more methods are developed and a glimpse of concensus arises.
The basic idea of most of the routinely used methods now is: 
REMARKS
In practical situations the selection of a method of analysis for a certain element depends on the availability of instrumentation and trained staff. Although it is recognised that electrochemistry provides the best means to determine speciation and total contents in water (e.g. As, Cd, Ni, Cu ...), atomic absorption spectrometry is by far more popular because of its ease in use and broad range of elements covered.
Automation of the end-method and the processing of the results is widespread. The risk is that the sample (pre)treatment is neglected. Often it is too easily assumed that the instrments work well. In the sample (pre)treatment one must frequently assess whether the applied chemical reactions still proceed at the same rate and with the same efficiency (preferably 100%) and whether there are differences in changing from one type of water to another or from one concentration range to another.
Another interesting feature is the often dualistic way of automation. As AAS is very popular, it is worthwhile and interesting for designers and customers to automate the whole measurement, including the calculations. The sample treatment, however, is often carried out completely :n a normal way, because every sample and every element to be determined needs its own sample treatment procedure. This situation still causes errors due to human errors and increases contamination risks. It should therefore be tried to automate the sample (pre)treatment at least in such a way that less human attention iE necessary and that the whole procedure can take place in a closed system. (97, 98) The time has come to pay more attention to the chemistry preceeding a final measurement; research concerning the efficiency and reliability of chemical reactions at low concentration levels, the automation of the whole (pre)treatment and the development of better systems (immobilized reagents in columns?) should be supported. (96) Nr. of ref. 
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